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R&D Expenditures lncreased-3% in Real Terms 
at Universities and Colleges in FY 1979^ 
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Highlights * , 

* Separately budgeted R&D expenditures at universi- 
ties and colleges toialecl $5,2 bitlionMn fiscal year 197<k 
up 12 percent in current dollars and 3 percent in constant 
1972 dollars over 1978 levels (char* l). Foil owing a 6-year 
period of little or no growth, real-dollar academic R&D 
spending increased 3 percentperypar between 1974 and 
1979 During the latter period- real R&D spend i rig growl h 
occurred at rates of 2 percent per year in Ihe industrial 
Sector and 1 percent annually in Federal laboratories 

- Federally financed R&D expenditures in academe 
also increased 3 percent in real lerms in 1979, The 
academic sector conducts one-half of ihe US basic 
research effort, and belween 1974 and 1979, Federal 
support for university performance of basic research 
increased at an average rate of 2 percent annually m con- 
stant dollars. Double-digit inflation in 1980, however, 
may interrupt this growth cycle. 



'All ye.nrs <ire fiscal unless otherwise specified 



Chart 1, Total and federally .financed R&D expenditures 
at universities and colleges 
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* Since constant-dollar R&D spending .grew, faster 
between 1974 apd 1979 (17 percent) that full-time equiv- 
alent (FTE) involvement of academic scientists and engi- 
neers in R&D activities (1 1 percent), the constant-dollars 
available per EJE researcher actually increased 5 per- 
cent during this (period (chart 2} + 

* -/Academic R&D expencfitures increased \tf all major 
$/E fields between 1978 and 1979, with' the largest rela- 
tive gain reportedan engineering, up t9 percent -For the 
life sciences, which accounted for more than One-half of 
academic R&D expenditures. T an 11-percent rise was 
reported between 1978 and'1979. 



Chart 2, R&D expenditures at universities and colleges 
per FTE scientist/engineer engaged m R&D activities 
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of Knergy (DOE). NIH aluue pro\ided htMrh U\u-hlthsuf 
the 1974-73 Federal funding increment - 

The Federal budgets for 1980 ond 1981 indiuited trml 
the 5-year trend of reaMollar increases for academic 
R&D support has been interrupted f ederal R&D obliga- 
tions, which have been indicators of future trends m total 
R&D expenditures bV research universities, show a 
^percent drop in real tenns*m both years ^ 

Non-Federal sources provided one-third of academic 
R&D snppoH in 1979 and included State and !ocal gov- 
ernment appropriations, industry and foundation" grants 
or contracts, as well as universities 1 own contributions to 
,T>rgarti£ed research activities In the period 1974-79. R&D 
funding by non-Federal sources expanded' at an even 
higherrate than Federal R&D funding, for an av^ragi? 
growth rate of 4 percent per year in constant dollars 
Industry R&D support led oil oilier non-Federal sources 
with an average gain of 7 percent per year. The extent of 
total corporate support of higher edcuation-R&D actu i- 
ties may be understated in these survey results R&D sup- 
port from industry often is reported as "institutional 
funds,"^ because it can take the form of unrestricted 
operating grants that university administrators designate 
for research performance Several university officials 
have cited these discretionary funds as being responsible 
for much of the 6-percent per year t;onstant'dollar growth' 
in R&D support from the institutions themselves in the 
1974-79 period. In additiojito 1980 study on university/ 
industry-research cooperation indicates that " .. a trend 
toward (industry) involvement vvilh university based 
institutes seems to ho growing in all fields, 



Character of Work J ■ 

Universities and colleges expended $3>6 biltiori for 
basic research in 1979. When measured in constant 
dollars, fundamental research by universities increased 
5 percent per year in the period 1977-79. following a 
3-percent increase from 1976 to 1977 when the impact of 
the Ford Administration's commitment to real growth in 
Federal support of fundamental research in all sectors 
first became evident in academic'R&D expenditure 
levels. The Federal Government fii/v ides 71 percent of 
till basic-research support to universities and colleges 
where about one*half of such research is performed 
(chart 3) In 1979. for example, 44 percent of the Federal 
academic basic research budget was provided to univer- 
sities and colleges solely,by NlH * 



Source of Eunds . 

Federally financed R&D expenditures by academic 
institutions- tyhich showed a drop of 1 percent per year in 
constant doBfcrs m the period 1968*74, increased at an 
" average of 3\ percent per year in the subsequent five 
, years. Four agencies accounted for most of the growth in 
Federal support of acadenuc R&D programs during the 
seventies. The National Institutes'of Health (NIH) + the 
© lepartmeht of Defense (DOD),/JSF. and the Department 



'National Science Foundation, Fedora/ Funds /or flusearcfi 
and Development. Detailed HistorUat Tables. Fist at Years- 
1970-81, November 1980 (unpublished) 

J Neat H. Brodsky. et, al . Uniwrsilylltidusiry Cooperotion; A 
Preliminary Analysts of Existing Mechanisms and Their flefu- 
fionship to the innovation Process (New York' New York Uni- 
« versity Press. 1980) 

'National Science Foundation. Federal Funds /or Research 
aito* Development op. c\t 
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Academic expenditures for applied research and 
development together ruse 29 percent in current dollars 
between 1977 and 1979. or 11 percent in. constant 
dollars. Similarly, basic research performed* by universi- 
ties went up 27 percent overall* or 10 percent m real 
lerms. in the same, period, Generally, the development 
share of tlleaj><n1mic R&D total amounts to 4 percent, 
when addt?cl to the share devoted to applied research, 
together .they constitute almost one-third of the total 
research and development performed in universities 
m 1979, 



or availability uf gradujfe n*Suari1i usM^Umte. ti'tJmi- 
cians or scientific iippiirdtub pLns usigmfu ant lulem the 
conduct of research -The mipurUmtt* ui the^c faitors 
varies considerable unioiig dist iplmes. I d/ example, a 
recent NSF-fnnded stuik t suggt:sttul that dt-parlmenb m 
uq uip men t-j uteris i w a^ea>s in phvsfts. < heimstn , and 
electrnid engineering June hu ked **11ii* tnnmi nil 
resources to purLhust* uinf Kiauilani M,ienldn Lip^aratus 
1 necessary fur fronlu;r,resuareh ^Thecuiitinued gruu th in 
currtmt-dollar R&D spending in thesu jrua/* ilunng the 
seventies has been surpnssed by Ure rising costs of scien- 
tific instrumentation 



Field of Science 

BekVeen 1978 and 1979. the rate of growth'of R&D 
expenditures exceeded the 9-percent LIS inflation rate 
in ^eveiiiof the eight mnjor S/K ttitegones The largest 
relative increase occurred in engineering — up t9 per- 
cent In the period ;9?4*79> when growth in total aca- 
demic R&D expenditures exceeded the average 8-percent 
inflation rate by 3 percentage points per year* R&D fund- 
ing in six major fields also increased at rates greater than 
the national inflation rate'lchart 4), The adequacy of 
research funding, however * cannot be determined from 
these statistics alone In addition to funding, the quality 



Chart 34 Total and federally financed expenditures 1or 
basic research at universities and colleges 

BOhons of dollars 
4 



Average annual rates or Change 


Period 


Tola! , 


Federal 


Current 


Constant 


Current 


Constant 


19&8 74 
1974 79 
1977 7g 


4 5V t 
105 
13 7 


- 0 &% 
24 
47 


10 6 
12 0 


- 1 9% 

24 
40 




Constant 1972 dollars 3 _ 



_L 



J_ 



J_ 



1968 69 70 71 



72 !73 74 7£>76 
Fiscal year 



-77 73b 79 



* Based on ONP implicit once deflator 

^Estimated T 

SOURCE National Science Foundation 



Chart 4. Ft&D expenditures M urn versifies 
' and colleges by^flpld 
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The primary sponsor of academic R&D activities m 
eachS/E field is the Federal Government vvKose share of 
total R&D funding ranges from 80 percent in the physical 
sciences to 53 percent in the social sciences' In the period 
1974-79* federally financed R&D funds v increased most 
rapidly in engineering wttli an average /ale of growth of 
1 5 percent annually. 



'Laurence Borkovvitz and Richard A Zdants^ThQ Scientific 
^nsirumcnhttion Netidn of flcsporch Ltoiw r ?rafr"esT(VVashinglont 
X. Association of American Universities* 19fi0)> p 19_ 



Institutional Distribution 

In 1979 R&l3 expenditures were highly concentrated in 
a relatively few institutions; , the 100 leading research 
universities accounted for 83 percent of the total, This 
level of concentration has not changed appreciably dur- 
ing the 1974-79 period of constant-dollar R&D growth, 

Massachusetts Institute of Technology continued for 
the second year as the leading acaderhic R&D performer 
($142 million) and also the leading recipient of Federal 
R&D funds (£121 million) (table -1), Of the top 100 
research universities. 94 reported R&D increases in 1979, 



Academic Science: R&D Funds, Fiscal Year 1979 
(Detailed Statistical Tables) (NSF81-301)can be obtained 
from the Division of Science Resources Studies. National 
Science Foundation. Washington. D,C 20^fia For infor- 
mation on the availability of data tapes, carl \loshman 
Associates. Inc. at 3Q1-229-3000, 



. Table t. Twenty institutions reporting the largest R4D 
expenditures In the sciences and engineering: PY 197$ 

[Dollars In thousands] 
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